Coenzyme q10 regulates osteoclast and osteoblast differentiation.
Coenzyme Q10 (CoQ10), a powerful antioxidant, is a key component in mitochondrial bioenergy transfer, generating energy in the form of ATP. Many studies suggest that antioxidants act as inhibitors of osteoclastogenesis and we also have previously demonstrated the inhibitory effect of CoQ10 on osteoclast differentiation. Despite the significance of this effect, the molecular mechanism when CoQ10 is present at high concentrations in bone remodeling still remains to be elucidated. In this study, we investigated the inhibitory effect of CoQ10 on osteoclastogenesis and its impact on osteoblastogenesis at concentrations ranging from 10 to 100 μM. We found that nontoxic CoQ10 markedly attenuated the formation of receptor activator of nuclear factor κB ligand (RANKL)-induced tartrate-resistant acid phosphatase (TRAP)-positive multinucleated cells in both bone-marrow-derived monocytes (BMMs) and RAW 264.7 cells. Osteoclastogenesis with CoQ10 was significantly suppressed the gene expression of NFATc1, TRAP, and osteoclast-associated immunoglobulin-like receptor, which are genetic markers of osteoclast differentiation and scavenged intracellular reactive oxygen species, an osteoclast precursor, in a dose-dependent manner. Furthermore, CoQ10 strongly suppressed H2 O2 -induced IκBα, p38 signaling pathways for osteoclastogenesis. In bone formation study, CoQ10 acted to enhance the induction of osteoblastogenic biomarkers including alkaline phosphatase, type 1 collagen, bone sialoprotein, osteoblast-specific transcription factor Osterix, and Runt-related transcription factor 2 and, also promoted matrix mineralization by enhancing bone nodule formation in a dose-dependent manner. Together, CoQ10 acts as an inhibitor of RANKL-induced osteoclast differentiation and an enhancer of bone-forming osteoblast differentiation. These findings highlight the potential therapeutic applications of CoQ10 for the treatment of bone disease.